teria are considered to be common members of microbial communities occupying marine plants or animals. At the same time the diversity of well-defined Pseudomonas species associated with marine invertebrates remains to be explored. During a polyphasic taxonomic study of bacteria isolated from sea environments we have identified deep-sea strains belonging to P. stutzeri, and P. alcaligenes, and proposed Pseudomonas pachastrellae sp. nov. to include strains associated with a marine sponge belonging to the genus Pachastrella (Romanenko et al., unpubl.) .
In the present study we report the polyphasic characterization of two Pseudomonas-like strains KMM 235 and KMM 1447
T isolated from microbial associations with marine ascidian specimens. The bacteria KMM 235 and KMM 1447 T were found to be yellow-orange-pigmented, non-fluorescent, denitrifying and phylogenetically closely related to the Pseudomonas stutzeri cluster. Strain KMM 235 showed a high degree of genotypic and phenotypic similarity to P. stutzeri CIP 103022 T that did not allow a differentiation of strain KMM 235 from P. stutzeri CIP 103022 T for creating a new species. It is proposed that strain KMM 235 be assigned to the P. stutzeri cluster as a new genomovar. Strains KMM 235 and KMM 1447 T were distinct in their phenotypic characteristics and DNA relatedness from each other and strain KMM 1447 T was clearly separated from the other validly described Pseudomonas species. On the basis of phenotypic and molecular data obtained strain KMM 1447 T is described as a novel species, Pseudomonas xanthomarina sp. nov. Smibert and Krieg (1994) . Production of pyocyanin and fluorescent pigments were tested on King A and King B medium, respectively (King et al., 1954) . Acid production from carbohydrates was examined by using the medium of Leifson (1963) . API 20NE, API 32GN, and API ZYM (BioMérieux) were used to test additional biochemical properties and performed according to the manufacturer's instructions. The temperature range for growth was determined on TSA and MA at 4, 7, 12, 28, 30, 37, 41, 42, and 43°C . The pH range for growth (5.0-10.0) was tested using TSB. Sodium ion requirement and salt tolerance were examined on SWM prepared on the distilled water base supplemented with an appropriate amount of NaCl ranging from 0 to 15% (w/v). Antibiotic sensitivity was tested by a diffusion agar method on TSA plates using discs impregnated with the following antibiotics (content per disc): ampicillin 10 mg, benzylpenicillin 10 U, gentamicin 10 mg, kanamycin 30 mg, carbenicillin 25 mg, lincomycin 15 mg, oleandomycin 15 mg, polymyxin 300 U, streptomycin 30 mg, tetracycline 30 mg, and neomycin 15 mg. DNA was isolated by the procedure of Marmur (1961) . DNA base composition was determined as described by Marmur and Doty (1962) and Owen et al. (1969) . DNA-DNA relatedness was measured spectrophoto-metrically by using the initial renaturation rate method (De Ley et al., 1970) . Bacteria were grown on TSA at 28°C during 48 h to determine whole-cell fatty acids. Fatty acid methyl esters (FAME) were methylated by adding 1% NaOH in methanol, followed by heating 15 min at 60°C and then adding 5% HCl in methanol followed by heating for 15 min at 60°C. FAMEs were extracted by 2ϫ 0.2 ml hexane. Analyses of FAMEs were performed using GC-9A gas chromatograph (Shimadzu, Japan) equipped with a capillary column (30 m ϫ0.25 mm I.D.) coated with Supelcowax-10 and SPB-5 phases (Supelco, USA). Identification of FAMEs was accomplished by equivalent chain length values (Christie, 1988) and comparing the retention times of the samples to those of standards. 16S rDNA gene sequences of the strains tested were determined and compared with 16S rDNA sequences obtained from the EMBL/GenBank/DDBJ Databases as described by Shida et al. (1997) . The DDBJ accession numbers for the 16S rDNA sequences of strains KMM 1447 T and KMM 235 are AB176954 and AB176955, respectively.
Materials and Methods

Results and Discussion
Two marine isolates KMM 235 and KMM 1447 T were Gram-negative, yellow-orange-pigmented rodshaped bacteria motile by means of a single polar flagellum. None of strains required sodium ions for growth; they grew in 0-6% (w/v) NaCl, but differed from each other by maximal NaCl concentrations supporting their growth. Unlike KMM 235, the strain KMM 1447 T was able to grow in 8% NaCl. It is worthy to note among the authentic Pseudomonas species P. balearica strains have been found to exhibit growth in up to 8.5% NaCl (Bennasar et al., 1996) . (Rainey et al., 1994) , and P. alcaliphila (Yumoto et al., 2001 ). It should be noted, the strain KMM 1447 T contained 2.9% and 2.2% of 17 : 0cyc and 19 : 1cyc, respectively (Table 3) . Bennasar et al. (1996) have reported the presence of the same cyclopropane fatty acids 17 : 0cyc and 19 : 1cyc (4.71% and 3.8%, respectively) for the P. balearica strains. Comparative 16S rDNA gene sequence analysis showed affiliation of the new isolates to the genus Pseudomonas as it placed them in the P. stutzeri cluster (Fig. 1) . Strain KMM 235 was closely related to Pseudomonas stutzeri genomovar 8 branch with 98.5% sequence similarity to P. stutzeri gv. 8 JM 300, whereas strain 1447 T clustered with the Pseudomonas stutzeri genomovar 3 branch, which includes the recently described species P. chloritidismutans DSM 13592 T (Wolterink et al., 2002 All strains were positive for leucine arylamidase reaction; and negative for lipase C14, valine arylamidase, cystine arylamidase, a-chymotrypsin, acid phosphatase, a-galactosidase, bgalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase, and a-fucosidase.
ϩ, positive reaction; Ϫ, negative reaction. The following fatty acids 12 : 1, 13 : 0i, 13 : 0, 13 : 1, 14:1w7c, 15 : 0, 15 : 0i, 15 : 0a, 16 : 0i, 17 : 0i, 17 : 0a, 17 : 0, Pseudomonas stutzeri cluster form a phenotypically and genetically heterogeneous group composed of several genomovars (Bennasar et al., 1996; Ginard et al., 1997; Moore et al., 1996) . It has been shown that P. stutzeri genomovar members are characterized by high DNA-DNA hybridization values between 40% and 60% while P. stutzeri CIP 103022 T displays a low level of similarity (below 20%) with the other Pseudomonas species (Rosselló et al., 1991; Rosselló-Mora et al., 1996) . Bennasar et al. (1996) have reported that 16S rDNA gene sequence similarities varied from 99.8% to 100% for the members of the same genomovar and from 98.0% to 99.7% for the strains belonging to different P. stutzeri genomovars. Taking into account the above-mentioned data we conclude that the strain KMM 235 most likely represents a new genomovar of P. stutzeri. It is evident further study should be performed to characterize strain KMM 235 as P. stutzeri (Table 4 ). The genotypic discrimination from P. chloritidismutans DSM 13592 T was supported by a number of phenotypic differences, including the presence of growth in 8% NaCl, the inability to grow at 41°C, the ability to denitrify, and the inability to hydrolyze Tween-80 or starch, and the absence of acid production from D-glucose (Table 1) . Denitrifying yellow-orange-pigmented bacterium KMM 1447 T shared phenotypic properties with the strains of P. stutzeri, P. balearica, P. alcaliphila, P. alcaligenes, and P. mendocina, but it could be differentiated in its minimal and maximal growth temperatures, growth in 8% NaCl (except for P. balearica, which is able to grow in 8% NaCl), enzyme activities and spectrum of substrates utilized, and lower DNA GϩC content (Table 1) . On the basis of combined phenotypic and genotypic data a novel species, Pseudomonas xanthomarina sp. nov., is proposed to include strain KMM 1447 T .
Description of Pseudomonas xanthomarina sp. nov.
Pseudomonas xanthomarina (xan.tho.ma.ri'na. Gr. adj. xanthus, yellow; L. adj. marina, of the sea; xanthomarina, yellow-pigmented bacteria from the sea).
Gram-negative, aerobic, denitrifying, yellow-orangepigmented, non-fluorescent, rod-shaped bacteria motile by means of a single polar flagellum. Cells are 1.6-1.8 mm long and 0.2-0.3 mm in diameter. Reactions for oxidase and catalase are positive. On nutrient agar media yellow-orange-pigmented smooth translucent colonies 3-5 mm in diameter are formed. Pyocyanin or fluorescent pigment production was not observed on King A or King B media, respectively. The strain grows in 0-8% NaCl at 4-37°C, does not grow in 10% NaCl or at 40-41°C. Acid is not formed from carbohydrates. Negative reactions for urease, lysine decarboxylase, ornithine decarboxylase, acetoine production, H 2 S production, indole production, esculin and DNA hydrolysis, utilization of L-arabinose, D-mannose, trehalose, sucrose, phenylacetate, DL-norleucin, and N-acetylglucosamine, and positive for utilization of fructose, citrate, and DL-lactate. Other characteristics are shown in Table 1, Table 2, and Table 3 . The strain is susceptible to ampicillin 10 mg, gentamicin 10 mg, kanamycin 30 mg, carbenicillin 25 mg, lincomycin 15 mg, oleandomycin 15 mg, polymyxin 300 U, streptomycin 30 mg, tetracycline 30 mg, and neomycin 15 mg, and resistant to benzylpenicillin 10 U. The GϩC content of the DNA is 59.1 mol% (determined by the thermal denaturation method 
